a2 United States Patent

US009510780B2

10) Patent No.: US 9,510,780 B2

Silver 45) Date of Patent: Dec. 6, 2016
(54) SENSORS FOR DETECTING SUBSTANCES AGIB 5/14539 (2013.01); A6IB 5/14735
IN BODILY FLUIDS (2013.01); A61B 5/412 (2013.01); A61B
S . 5/4839 (2013.01); A61B 2560/0219 (2013.01);
(71) Applicant: James H. Silver, Palo Alto, CA (US) AGIB 2562/0209 (2013.01); A61F 2/82
(72) Inventor: James H. Silver, Palo Alto, CA (US) (2013.01); A61F 2250/0001 (2013.01); YI0T
(*) Notice: Subject to any disclaimer, the term of this . . . 436/177692 (2015.01)
patent is extended or adjusted under 35 (58) Field of Classification Search
U.S.C. 154(b) by 0 days. None
1) Appl. No.: 14/701,390 See application file for complete search history.
(22) Filed: Apr. 30, 2015 (56) References Cited
(65) Prior Publication Data U.S. PATENT DOCUMENTS
US 2015/0230742 A1 Aug. 20, 2015 4,580,568 A 41936 Gianturco
Related U.S. Application Data 4,655,771 A 4/1987 Wallsten
(60) Division of application No. 13/804,184, filed on Mar. (Continued)
14, 2013, now Pat. No. 9,044,182, which is a
continuation of application No. 13/359,313, filed on FOREIGN PATENT DOCUMENTS
Jan..26, 2012, now .Pat.. No. 8,609,426, which is a P 410080682 % 3/1998
continuation of application No. 12/015,347, filed on WO WO 99/26530 6/1999
Jan. 16, 2008, now Pat. No. 8,133,698, which is a (Continued)
continuation-in-part of application No. 11/280,680,
filed on Nov. 16, 2005, now Pat. No. 7,769,420.
OTHER PUBLICATIONS
(51) Imt.CL
A6IB 5/1477 (2006.01) Derwent English abstract of Matsuo JP 410080682 (Mar. 1998).*
A61B 5/145 (2006.01) (Continued)
A61B 5/00 (2006.01)
A6IB 51455 (2006.01) Primary Examiner — Shanon A Foley
AG6IB 5/1486 (2006.01) 74) As Aoent. or Fi Knobbe Martens Ol
GOIN 33/84 (2006.01) f& ]% Eﬁfy’ gent, or farm — Bnobbe lartens LAson
AGIB 5/0205 (2006.01) car
(Continued) (57) ABSTRACT
(52) US. CL A system is disclosed that extracts bodily fluid to a reaction
CPC ... A61B 5/14546 (2013.01); A61B 5/0031 chamber for monitoring a substance or property of the

(2013.01); A61B 5/0205 (2013.01); A61B
5/1477 (2013.01); A61B 5714532 (2013.01);
AGIB 5/14557 (2013.01); AG1B 5/14865
(2013.01); A61B 5/4076 (2013.01); A61B
5/413 (2013.01); A6IB 5/686 (2013.01); A6IB
5/6862 (2013.01); A6IB 5/6876 (2013.01):
AGIB 5/6882 (2013.01); GOIN 33/84
(2013.01); A61B 5/0215 (2013.01); A61B
5/1459 (2013.01); A61B 5/14528 (2013.01);

patient fluid. In one embodiment, a pump is used to advance
the sample of bodily fluid through a filter to produce a
filtrate. Another pump advances filtrate into the reaction
chamber, while another pump advances reactant into the
reaction chamber. A sensor in communication with the
reaction chamber determines a concentration of nitric oxide
or one of its metabolic products. Methods are also disclosed.
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